Anatomy proper patterning or loss of apico-basal polarity ( Figure  S1 ). It must therefore be caused by disruption of another and Developmental Biology 3 Department of Biochemistry mechanism-for example, the propagation of a localized signal that brings about folding in specific places. To and Molecular Biology University College London test this hypothesis, we generated clones of DRho-GEF2 Figure S3 ) If the guanine nucleotide exchange factor (GEF) is imindicate that unlike Rho, DRhoGEF2 is not required for portant in selecting the outcome of activating Rho, then any of these processes, nor is it required for apico-basal its function should be limited to a subset of those associpolarity ( Figure S1 ). We also see no significant defects ated with the GTPase. To address this possibility, we in the gross morphology of the nonepithelial tissues of investigated the in vivo function of DRhoGEF2. Two hymuscles and neurons in late-stage DRhoGEF2 We next considered the possibility that myosin localization is also regulated by other components of the DRholocated Sqh-GFP is subsequently lost, and the apical levels increase (Figures 3C and 3D) . Figures 3F and 3I ), but it accumulates the DRhoGEF2 signaling pathway, initiated by Folded gastrulation (Fog) and propagated by Concertina (Cta). at much lower levels on the apical side than it does in the wild-type (Figures 3E and 3H) . These results imply Mutations in both these genes result in gastrulation defects [27, 28]. In embryos derived from cta mutant moththat a signal through DRhoGEF2 is needed in order for the ventral cells to induce apical Zip localization. In coners, a low level of Zip accumulates on the apical side only of apically constricting cells in the invaginating VF trast, relocalization of ␤-heavy spectrin occurred normally in DRhoGEF2 GLC embryos ( Figures 3K and 3L) , ( Figure 3G ; arrow in Figure 3J ). This is also true in DRho-GEF2 GLC embryos (arrow in Figure 3I ). In contrast, indicating that cell polarity is maintained in these cells inability of myosin to bind actin.
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A single Rho GTPase family member is capable of
DRhoGEF2 PX6 mutant tissues do appear folded, the irinitiating several different processes, including cell cyregularity of the folds indicates that this is probably cle regulation, cytokinesis, cell migration, and trana consequence of passive folding, as is seen in the scriptional regulation [ 
1]. It is not clear, however, how gastrulation mutants [3-5] and murine neurulation muthe Rho protein selects which of these processes to tants [6, 7] that fail to invaginate tissue appropriately. initiate. Guanine nucleotide exchange factors (GEFs),
We next investigated the possibility that other events proteins that activate Rho GTPases, could be imporinvolving epithelial invagination or folding might also tant in making this selection. We show here that in vivo, require DRhoGEF2 activity. One such event is the invagiDRhoGEF2, a GEF that is ubiquitously expressed and nation of a placode to form a salivary gland tube on specific for Rho1, is reiteratively required for epithelial both sides of the embryo [8]. Combinations of dominantfolding and invagination, but not for other processes negative alleles ( Figure S2 ; see also Figure S3 ) If the guanine nucleotide exchange factor (GEF) is imindicate that unlike Rho, DRhoGEF2 is not required for portant in selecting the outcome of activating Rho, then any of these processes, nor is it required for apico-basal its function should be limited to a subset of those associpolarity ( Figure S1 ). We also see no significant defects ated with the GTPase. Table S1 , available in the Supplemental Data with this not shown). In addition, the normal cell cycle control article online), in combination with null alleles of DRhoshows that the convolution of DRhoGEF2 mutant wing GEF2, give adults that have crumpled and/or blistered discs is not a result of excessive proliferation. Although we cannot rule out the possibility that DRho-GEF2 has a function we have not addressed, it seems *Correspondence: kathy.barrett@ucl.ac.uk [19] . To address the possibility that apical 2). In wild-type cells, Sqh-GFP is maintained at the tip of the growing membrane that forms between the nuclei myosin localization is required for other invagination We next considered the possibility that myosin localization is also regulated by other components of the DRholocated Sqh-GFP is subsequently lost, and the apical levels increase (Figures 3C and 3D) . Figures 3F and 3I ), but it accumulates the DRhoGEF2 signaling pathway, initiated by Folded gastrulation (Fog) and propagated by Concertina (Cta). at much lower levels on the apical side than it does in the wild-type (Figures 3E and 3H) . These results imply Mutations in both these genes result in gastrulation defects [27, 28] . In embryos derived from cta mutant moththat a signal through DRhoGEF2 is needed in order for the ventral cells to induce apical Zip localization. In coners, a low level of Zip accumulates on the apical side only of apically constricting cells in the invaginating VF trast, relocalization of ␤-heavy spectrin occurred normally in DRhoGEF2 GLC embryos ( Figures 3K and 3L) , (Figure 3G ; arrow in Figure 3J ). This is also true in DRho-GEF2 GLC embryos (arrow in Figure 3I ). In contrast, indicating that cell polarity is maintained in these cells inability of myosin to bind actin.
